
Arithmetic & Algebra formulas:
	Properties of Numbers
	  Formula 

	
1. For any number a, exactly one of the following is true: a is Negative or Positive , a=0
2. If a and b are integers, the following four terms are synonymous: a is a divisor of b, a is a factor of b, b is divisible by a, b is multiple of a.
3. The product of an even number of negative factor is positive
4. The product of an odd number of negative factor is negative
5. The reciprocal of any nonzero a is 1/a
6. The product of any number and its reciprocal is 1: a x (1/a)=1
7. The number of integers from “A to B inclusive” is =B-A+1
8. An integer is any number in the set (-2-1, 0,1,2)
9. The average consecutive numbers. Ex: from 14 to 26=(14+26)/2=20
10. The numbers -2, -1, 0, 1, 2, 3 are consecutive integers..can be represented  n, n+1, n+3
11. The numbers 0,2,4,6 are consecutive even integers can be written 2n, 2n+2, 2n+4….
12. The numbers 1,3,5,7 are consecutive odd integers can be written 2n+1, 2n+3, 2n+5…..



	

	Permutations & Combinations
	   Formula

	Combinations: nCk = n!/((n-k)k!)!
Permutations:  nPk = n!/(n-k)!
Circular: (n-1)!
k = number of objects selected from a pile of n objects
n = total number of objects from which k objects can be selected


	Real numbers
	  Formula

	To say that the number n is between 1 & 4 on the number line means that n>1 & n<4, that is 1, 1<n<4. If n is ‘between 1 & 4, inclusive’, then 1  n  4.


	Interest
	  Formula

	The most basic:     
S.I (simple interest) 
Interest paid Annually
Interest paid Quarterly
Interest paid Monthly
	FV=PV(1+i)n
Principal × Interest × Time
P (1 + R)n (n=number of years)
P (1 + R /4)4 x t (t= number of years)
P (1 + R /12)12 X t (t= number of years)



	Speed, Distance and Time
	  Formula

	Distance= Rate x time              Average speed = Total distance / Total Time
Case1: When equal distances are covered in different speed then  Average Speed = 2ab / (a + b)
Case 2: For Different distances in same time then Average Speed is = (a + b) / 2

	Fractions & Decimals
	  Formula

	There are two method of comparing fractions: 1) cross multiply 2) Convert them to decimals(by dividing)
· If a/b is the number of a whole that satisfies some property, then 1-(a/b) is the fraction of that whole that does not satisfy it.
The period or decimal point determines the place value of the digits. For example the digit number 7654.321 have the following place values or decimal points:
7 is thousands, 6 is hundreds, 5 is tens, 4 is ones or units. 3 is tenths, 2 is hundredths, 1 is thousandths
Example of decimal follow: .0321=

	Percents 
	Formula 

	Part=Percent * whole.  % increase or decrease =



	Quadratic Equations
	                                 Formula
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	Powers and roots of Numbers
	                                  Formula

	For any numbers b & c & positive integers m & n:
 bmbn=bm+n ,      ,    (bm)n=bmn,    bmcm=bcm
                  
 To square a number that is greater than, or, raising it to a higher power, results in a larger number. Squaring a number between 0 and 1 results in a smaller number


	Properties of Prime Number
	  Formula

	
1) 2 and 3 are the lowest even and odd prime numbers respectively.
2) 2 is the only even prime number
3) Prime numbers between 1 and 100 are
2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 79, 83, 89, and 97.
There are 25 prime numbers between 1 and 100
4) All prime numbers except 2 and 5, end in 1, 3, 7 or 9, since numbers ending in 0, 2, 4, 6 or 8 are multiples of 2 and numbers ending in 0 or 5 are multiples of 5
5) All prime numbers above 3 are of the form 6n + 1, because all other numbers are divisible by 2 or 3 where n>=1.


	Progression
	  Formula

	Sum of squares of 1st n natural numbers = n (n+1)(2n+1) / 6       Ex: 12+22+32+…..+n2
Sum of cubes of 1st n natural numbers    =[n (n+1)/2]2	
1+2+3………………………… ….n   = n*n+1/2




	Probability
	  Formula

	Probability of Event E

E or F is the set of outcome

E and F is the set of outcome

The probability that E does 
not occur is P(not E)

The probability that E or F occurs P(E or F)

If the event “E and F” is 
impossible(that is Enf has no outcomes), then E and F are said to be mutually exclusive, and P(E and F)=0

Multiplication rule for independent event

General addition and mulitiplication 
 Rule if E and F are independent













	P(E)=the number of outcome in E / the number of outcome

=EuF

=EnF

=1-P(E)


P(E)+P(E)-P(E and F)



Then the rule is: P(E or F)=P(E)+P(F)





P(E and F)=P(E)P(F)


P(E or F)=P(E)+P(F)P(F)

	Inequalities
	  Formula

	· For any number A and B: A > B means that A-B is positive
· For any number A and B: A< B means that A-B is negative
· For any number A and B, exactly one of the following is true: A>B or A=B or A<B
· Adding a number to an inequality or subtracting a number from an inequality preserves it:                         If A<B, then A+C < B+C and A-C< B-C
· Adding inequalities in the same direction preserves them:
If A<B and C<D, then A+C<B+D
· Multiplying or dividing an inequality by a positive number preserves it:
If A<B and C is positive , then AC<BC and <
· Multiplying or dividing an inequality by a negative number preserves it:
If A<B and C is negative , then AC>BC 
· Taking negative reserves an inequality:
If A <B , then –A>-B and if A>B,  then –A< -B
· If two numbers are each positive or negative, then taking reciprocals reverses equality.
· If A and B are both positive or both negative and A<B, then  > 

Important Inequalities for numbers between o and 1:
If 0<X<1, and A is positive, then XA<A fro ex: .85x 19<19

If 0<X<1, and m and n are integers with m>n, then xm<xn<x

If 0<X<1, then >x
If 0<X<1, then >x. in fact,  >1
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